Serial No. P3569.01 Continuation 

AMENDED CLAIMS 

(Version with Markings To Show Changes Made) 

1, A delivery system for delivering genetic material to cardiac tissue, 

conq)rising: 

a supply of recombinant nucleic acid vectors encoding a conduction protein 
selected from the group Cx40, 0x43. and 0x45 [conduction protein genetic 
material]; 

reservoir means for containing said recombinant nucleic acid vectors 
[conduction protein genetic material]; and 

delivery means for delivering said recombinant nucleic acid vectors 

[conduction protein genetic material] from said reservoir to said cardiac tissue 

so as to contact a plurality of cells in said cardiac tissue; 

wiierein said delivery means conq)rises: 

a catheter vsith a distal end having an opening at said distal end; 

means for delivering said recombinant nucleic acid vectors [conduction 

protein genetic material] from said reservoir through said opening; 

mapping electrode means positioned at said distal aid of said catheter for 

carrying out mapping of said cardiac tissue; and 

conductor means for connecting said mq)ping electrode means to the 
proximal md of said catheter. 

4. The delivery system of claim 1 , wherein said delivery means conq)rises a 
catheter with a distal md portion, and said reservoir means is located in said distal end 
portioa 

5. The delivery system of claim 4, wherein said distal end portion comprises a 
hollow helical element. 
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6. A delivery system for delivering genetic material to cardiac tissue, 

conyjrising: 

a supply of recombinant nucleic acid vectors mcoding a conduction protein selected 
from the group Cx40. Cx43. and Cx45 [conduction protein genetic material]; 
reservoir means for containing said recombinant nucleic acid vectors [conduction 
protein genetic material]; and 

delivery means for delivering said recombinant nucleic acid vectors [conduction 
protein genetic material] from said reservoir to said cardiac tissue so as to contact a 
plurality of cells in said cardiac tissue; 

vyherein s aid delivery m e ans c omprises: 

a catheter conq>rising a lumen for delivering said recombinant nucleic acid vectors 
[conduction protein genetic material] therethrough, a distal tip communicating with 
said lumen for contacting said plurality of cells with said recombinant nucleic acid 
vectors [conduction protein genetic material], and a padng electrode. 

7. The delivery system of claim 6, wiierein said distal tip is a hollow heUcal 

needle tip. 

8. Hie delivery system of claim 6, \Niierein said catheter is a transvenous 
endocardial catheter. 

9. Hie delivery system of claim 1, w^i^ein said reservoir contains a suppfy of 
0. 1-10 ml of said recombinant nucleic acid vectors fgenetic material]. 

10. A delivery system for dehvering genetic material to cardiac tissue, 
corr^)rising: 

a supply of recombinant nucleic acid vectors encoding a conduction protein 
selected from the group Cx40. Cx43. and Cx45 [conduction protein genetic 
material]; 

reservoir means for containing said recombinant nucleic acid vectors 
[conduction protein genetic material] ; and 
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delivery means for delivering said recombinant nucleic acid vectors 
[conduction protein genetic material] from said reservoir to said cardiac tissue 
so as to contact a plurality of cells in said cardiac tissue; ^\iierein said delivery 
means con:q)rises: 

a catheter con^rising a distal portion and distal tip, and A^ii^ein said 
reservoir means is contained in said distal portion; 

means for delivering an therapeutically effective amount of said recombinant 
nucleic acid vectors [conduction protein genetic material] from said reservoir 
^means and put of said distal tip; and 

pacing electrode and conductor means for connecting said pacing electrode to 
the proximal end of said catheter. 



1 1 . The delivery system of claim 10, wherein said force means con:q)rises a stylet. 

12. The delivery system of claim 1, wherein said delivery system comprises a 
hollow helical screw-in element loaded with a bolus of said genetic material. 

13. The delivery system of claim 12, wiierein said element conq)rises ports for 



egress of said recombinant nucleic acid vectors [genetic material] into said cardiac tissue 
when said element is crewed into said tissue, and fruther conq}rising plugs in said ports to 
maintain them normally closed but which dissolve when said element is positioned within 
said cardiac tissue. 

14. The delivery system of claim 1, wherein said recombinant nucleic acid vectors 

[genetic material] is DNA or RNA. 

20. An in^lantable delivery system for delivering doses of gmetic material to 
cardiac tissue, conq)rising: 
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a supply of recombinant nucleic acid vectors encoding a conduction protein 
selected from the group Cx40. Cx43. and Cx45 [conduction protein goietic 
material]; 

a catheter, said catheter having a distal tip portion for engaging the cells of 
said cardiac tissue and delivering thereto said recombinant nucleic acid 
vectors [conduction protein genetic material]; 

reservoir means for holding said supply of recombinant nucleic acid vectors 
[conduction protein genetic material] and providing it to said distal tip portion 
of said catheter; and 
"delivery mearii s for deliveririig a therapei i itically effective amount of s aid 
recombinant nucleic acid vectors [conduction protein genetic material] from 
said reservoir means through said distal tip portion to said cardiac tissue; 
wiierein said delivery means conq)rises moping electrode means or pacing 
electrode, and conductor means for cormecting said moping electrode means 
or pacing electrode to the proximal end of said catheter. 

2 1 . The system as described in claim 20, further con:5)rising: 

control means for controlling operation of said delivery means to deliver said doses. 

22. The irtq)lantable delivery system of claim 21, wherein said control means 
conq)rises initiating means for initiating delivery of said recombinant nucleic acid vectors 
[genetic material], said initiating means comprising an external programmer. 

23. The irn)lantable delivery system of claim 21, wiierein said control 
means contq)rises automatic means for automatically initiating delivery of said recombinant 
nucleic acid vectors [gaietic material]. 

24. A combined nu^ping and delivery system for delivering recombinant nucleic 
acid vectors encoding a conduction protein selected from the group genetic material to 
cardiac tissue con:q)rising: 
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a supply of recombinant nucleic acid vectors encoding a conduction protein 
selected from the group Cx40. Cx43. and Cx45 [conduction protein gaietic 
material]; 

reservoir means for containing said recombinant nucleic acid vectors 

[conduction protein genetic material]; 

mapping means for mapping said cardiac tissue; and 

delivery means within said mapping means for delivering said recombinant 
nucleic acid vectors [conduction protein genetic material] from said reservoir 
to said cardiac tissue so as to contact a plurality of cells in said cardiac tissue. 



25, The combined mapping and delivery system of claim 24, wii^ein said 

mapping means conq^rises a catheter or removable [ peelablel introducer sheath having two 
conductor means and said delivery means con:q)rises a catheter having a distal end portion 
conq)rising a hollow helical element. 

39. The delivery system of claim 6, \^iierein said reservoir contains a siQ)ply of 
0.1-10 ml of said recombinant nucleic acid vectors [gmetic material]. 

40. The delivery system of claim 6, wiierein said delivery system con^rises a 
hollow helical screw-in element loaded with a bolus of said recombinant nucleic acid vectors 
[genetic material]. 

41. Hie delivery system of claim 40, wiierein said elemmt con^rises ports for 
egress of said recombinant nucleic acid vectors [genetic material] into said cardiac tissue 
when said element is screwed into said tissue, and fiirther conq)rising soluble plugs in said 
ports to maintain them normally closed but vMch dissolve v/hen said element is positioned 
within said cardiac tissue. 

42. The delivery system of claim 6, wherein said recombinant nucleic acid 

vectors [genetic material] is DNA or RNA. 

J:\SHAREl\Kcn CV^)pUcttiona\P3569VUS App 09 -3763 17\P3569.01 AMENDMENT 8-3 1-0 l,doc 

-12- 



Serial No, P3569.01 Continuation 

48. The delivery system of claim 10, wherein said delivery system comprises a 
hoUow helical screw-in element loaded with a bolus of said recombinant nucleic acid vectors 
[genetic material]. 

49. The delivery system of claim 48, A\4ierein said element con:q)rises ports for 
egress of said recombinant nucleic acid vectors [geietic material] into said cardiac tissue 
when said element is screwed into said tissue, and further comprising soluble plugs in said 
ports to maintain them normally closed but wiiich dissolve when said element is positioned 
within said cardiac tissue. 



50. The delivery system of claim 10, wherein said recombinant nucleic acid 

vectors [goietic material] is DNA or RNA, 
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AMENDED CLAIMS 

1. A delivery system for delivering goietic material to cardiac tissue, 

conprising: 

a supply of recombinant nucleic acid vectors encoding a conduction protein 

selected from the group Cx40, Cx43, and Cx45; 

I— reservoir means for containing said recombinant nucleic acid vectors; and 

CO 

BJy delivery means for delivering said recombinant nucleic add vectors from said 

reservoir to said cardiac tissue so as to contact a plurality of cells in said 

c ardia c tissu e ; 

— wherein said dftlivfiiy mean s compri s es' 

a catheter with a distal end having an opening at said distal end; 
means for delivering said recombinant nucleic acid vectors from said reservoir 
throu^ said opening; 

mapping electrode means positioned at said distal md of said catheter for 
carrying out mapping of said cardiac tissue; and 

conductor means for cotuiecting said mapping electrode means to the 
proximal end of said catheter. 

4. The delivery system of claim 1, wherein said delivery means con:q)rises a 
catheter with a distal end portion, and said reservoir means is located in said distal end 
portion. 

5. The delivery system of claim 4, wdierein said distal end portion conq)rises a 
hollow helical element. 



6. A delivery system for delivering genetic material to cardiac tissue, 

comprising: 

a supply of recombinant nucleic acid vectors encoding a conduction protein selected 
from the group Cx40, Cx43, and Cx45; 

reservoir means for containing said recombinant nucleic acid vectors; and 
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delivery means for delivering said recombinant nucleic acid vectors from said 
reservoir to said cardiac tissue so as to contact a plurality of cells in said cardiac 
tissue; 

wherein said delivery means conq)rises: 

a catheter comprising a lumen for delivering said recombinant nucleic acid vectors 
iJJi therethrough, a distal tip communicating with said lumen for contacting said plurality 
' ^"^ of cefls with said recombinant nucleic acid vectors, and a pacing electrode. 

7. The delivery system of claim 6, wherein said distal tip is a hollow helical 

needle tip. 



8. The deliveiy system of claim 6, wherein said catheter is a transvenous 
endocardial catheter. 

9. The delivery system of claim 1, wherein said reservoir contains a supply of 
0.1-10 ml of said recombinant nucleic acid vectors. 

10. A delivery system for delivering genetic material to cardiac tissue, 
con:q)rising: 

a supply of recombinant nucleic acid vectors encoding a conduction protein 
selected from the group Cx40, Cx43, and Cx45; 
reservoir means for containing said recombinant nucleic add vectors; and 
delivery means for delivering said recombinant nucleic acid vectors from said 
reservoir to said cardiac tissue so as to contact a plurality of cells in said 
cardiac tissue; wiierein said delivery means con^)rises: 

a catheter con;>rising a distal portion and distal tip, and wherein said 
reservoir means is contained in said distal portion; 

means for delivering an therapeutically effective amount of said recombiruint 
nucleic acid vectors from said reservoir means and out of said distal tip; and 
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pacing electrode and conductor means for connecting said pacing electrode to 



LXJi the proximal end of said catheter. 



1 1. The delivery system of claim 10, wherein said force means comprises a stylet. 

12. The delivery system of claim 1 , wherein said delivery system comprises a 
hoUow helical screw-in element loaded with a bolus of said genetic material. 

13. The delivery system of claim 12, wdierein said elemoit con5)rises ports for 
egre ss of s ai d recombin a nt nuc lei c a c i d vect ors i n to s aid ca r dia c t iss u e wh e n s a i d e lert^nt is 
brew e d into s a idtissu e rmd furth e r-GQmpijsiHg -pk 

closed but whidi dissolve v/hm said element is positioned within said cardiac tissue. 

14. The delivery system of claim 1, wherein said recombinant nucleic add vectors 
is DNA or RNA. 



20. An implantable delivery system for delivering doses of gaietic material to 

cardiac tissue, conq)rising: 

a supply of recombinant nucleic acid vectors encoding a conduction protein 

selected from the group Cx40, Cx43, and Cx45; 

a catheter, said catheter having a distal tip portion for engaging the cells of 
said cardiac tissue and delivering thereto said recombinant nucleic acid 
vectors; 

reservoir means for holding said supply of recombinant nucleic acid vectors 
and providing it to said distal tip portion of said catheter; and 
delivery means for delivering a therapeutically effective amount of said 
recombinant nucleic acid vectors from said reservoir means through said 
distal tip portion to said cardiac tissue; 
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wherein said delivery means comprises moping electrode means or pacing 
electrode, and conductor means for connecting said mapping electrode means 
or pacing electrode to the proximal end of said catheter. 

< 

2 1 . The system as described in claim 20, further conq)rising: 

CO 

Uj control means for controlling operation of said delivery means to deliver said doses. 

22. The in:q>lantable delivery system of claim 21 , wherein said control means 
comprises initiating means for initiating delivery of said recombiruint nucleic acid vectors, 

said initiating means comprising an external programmer, • — — — 



23. Hie irxq}lantable deliv^ system of claim 21 , wiierein said control means 

comprises automatic means for automaticaUy initiating delivery of said recombinant nucleic 
add vectors. 



24. A combined moping and delivery system for delivering recombinant nucleic 

acid vectors ^coding a conduction protein selected from the group genetic material to 
cardiac tissue conq)rising: 

a supply of recombinant nucleic acid vectors encoding a conduction protein 

selected from the group Cx40, Cx43, and Cx45; 

reservoir means for containing said recombinant nucleic acid vectors; 

nu^ping means for mapping said cardiac tissue; and 

delivery means within said mapping means for delivering said recombinant 
nucleic acid vectors from said reservoir to said cardiac tissue so as to contact 
a plurality of cells in said cardiac tissue. 



25, The combined mapping and dehvery system of claim 24, wiierein said 

mapping means comprises a catheter or removable introducer sheath having two conductor 
means and said delivery means conq)rises a catheter having a distal end portion con:q>rising a 
hollow helical element. 
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39. The delivery system of claim 6, wherein said reservoir contains a supply of 

0. 1-10 ml of said recombinant nucleic acid vectors. 



40. The delivery system of claim 6, wiierein said delivery system conprises a 

hollow helical screw-in element loaded with a bolus of said recombinant nucleic acid vectors. 



41. The delivery system of claim 40, wherein said elemmt coiiq)rises ports for 
egress of said recombinant nucleic acid vectors into said cardiac tissue wiien said element is 
screwed into said tissue, and further comprising soluble plugs in said ports to maintain them 



tissue. 



43. The delivery system of claim 6, wiierein said recombinant nucleic acid vectors 

isDNAor RNA. 

48. The delivery system of claim 10, vviierein said delivery system conq)rises a 
hollow helical screw-in element loaded with a bolus of said recombinant nucleic acid vectors. 

49. The delivery system of claim 48, \^4^erein said element conq)rises ports for 
egress of said recombinant nucleic add vectors into said cardiac tissue \\iien said elen^ is 
screwed into said tissue, and further comprising soluble plugs in said ports to maintain tiiem 
normally closed but ^^iiidi dissolve wiien said element is positioned within said cardiac 
tissue. 

50. The delivery system of claim 10, wherein said recombinant nucleic add 
vectors is DN A or RNA. 
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